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ABSTRACT 



Several curr.ent projects aim to improve the use of 
scientiJid' and technical information by increasing research on- the 
education of users, by upgrading instructional materials which teach 
the use of such information, and by increasing "user motivation. Some 
proie ^s at tempt to increase motivation by incorporatingvditerature 
searches into the structure of regular college course nork. Others 
hope that by imparting .information search skills to college faQuity, 
the skills will ultimately be transmitted to large numbers of 
students. The Division of Science Information of the National Science 
Foundation recently conducted two projeqts to acquaint college 
faculty with on-line data base searching and to develop instructional 
.(l^esigns whict incorporate those skills. A short course was also 
dehveloped oh the use of compu-ter-based information resources. 
(EMH) ^ 
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SjCATION of users 'OF SCIENTIFIC : AND. TECHNICAL INFORl^TION* ^ 

.Carole Ganz, User Requirements Prografit, DivisipA of Science Inf ori^^ation, 
. ^ r V . \ National 'Science Foundation 

The s Client if ic and technical information conmiunity continues to^regard 

* education of users as a critical research need .that should be high on/ ' \ A 
the\ list of' research 'ijriorities held by tlbe National Science 'FQunda|iion's 

''bisasion of Science Information. Prestii>t scientific and technical information 
(STI) services , it is assumed, are used effectively only by smal4 * 

'proportion of /potential users. Usually cited as reasons fx)r under-utilizatiorf 
are 1^ of familiarity v/ith . iivailable resources and absence of f^ufjt 
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"SSSvt^ instruction in accessing and using 's«2rvices.. In the belief that far. 
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"Si^S^g 'and iiistruction has been limited by a scare 
if w < > So z " I ' " 



ity. of educational materipls 



2G«s:?H25i and priigrams , tjie Division of Science Information (DSI) is currfint:|fH , 
§52^8^1 spom^orina research with tx^?o kinds of goals. Ond set 0/ research projects 
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will result in innovative tools to improve av/areness by scientists an(^ 
engineers and other users* of the availability of the STI resourcesi \ 

ently c::isting instructiona] 
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\nother set of projects aims to improve current 

*^iLerials for t^^aching eTfe-ctive use of information systems, by" ^ 

✓ . ■ ■ 'i • 

.developing inn(/vaHvts^ of ten computer-assisted, instructional aids. _ 

A third area less bffen cited as an objective of user-education is 

overcoming lack -motivation on the part of users. Motivation is usuallly 

assumed to be automatically provided by tlie user's information demands j^n 

his vjork environment. Although i^is admitted that a certain lellvel of, 
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motivation. i3 'essential to efiflcient learning, fev7 cases exist, it is ; 

argued, where .the user does not possG£.s thiit 'minimum requirement. Mo tivat-xonai 

factors therefore doa't deserve special treatment^^'^ inforLiation tr^(ining prograns 

l>ut opposing point of view .^at least (h^«iJ;^ investigation. 

Users are not r^^ing to devotp tlijie and effort to acqu.-:intiiig .thems^Jves 
*Pape* presenjjld at the NFAIS Annucd' Confere'nce,- held 'in Columbus/, Ohio; " • 

» 

March 9^10, 1976, ^2 '0 ' *- 



with okhefr information resources or with means t6 effectively using them, 

no nfetter' how. available, wi'thout the "appreciation that, tl^eir time will .„■.• 

. - • . ■ ' * • . ^ , 

be saved or that new possibilities to solve thdir problems will be. . • 

realized.' Merely increasing? the awareness of res'ources or .improving skills 

won't alter user behavior. Without th^ducatipnal resovrceq, to" excite 

, use-rs by convincing them of the valvie of information,, investment .in 

- ♦ 

training will jack ''an essential ingredipnt for success. . ^ . 

- ■ ■ ' . - ** 

Motivating the user must be rnnsidered in user .educaei-on ^ . 

Several. DSI projects currently in progress experiment with the 
principle that user, e^ucati^on efforts. must include a motivational element. 
For example, teacMng methods an<^ materials for science or engineering 
courses are currently^being developed in which newer information resources 
■ ah-d tools supplement or replace transitional literature searches, problem- 
' solving -exercises, classroom exeraples, or other course requi -ements. 
' The%eneral approach is to introduce college faculty to methods of 
accessing and -retrieving computer-basdd resources, and to provide them 
wiGh^pplicatiions of computer information rtitrieval in college scieiice 
tcac^iing. Each participant is -then required to develop a t^roject - 
invoiying. eomputer. retrieved ^information.; Ultimately this 'sort of program 
should\ introduce the vnlue and techniques of information retrieval to a 
very'suVst;antial number of students,. Furthermore, information retrieval ^ 
will be \ntrpduced as, prl: of the f^lem-solvlng or learning process,^ • 
"rather thAn as an- end in itself. That "is , suchiiiaterla3,s 'are .aimed at . 
• providing bVudents with an iatroduci ipn to the 'value of STI services In 
• terms of imp\-oved response t.a coifrHe^requirementsv increases in ^the_ 



^productivity of their own learning. In addition, faculty responge^to 
changes to wards liibrfe flexible sciencs and engineering currijttla^ind th 
•introduction of new courses and majors on broad, interdisciplinary subj 

is also improved. The Vpothesis is that faculty pljrf ormanqfe in sue 

, • ' "J 

courses is often . iiiliibited by lack of easily accessible, appropriate 

materials with which tp teach^ Using newer information resources "to hjil^ 

faculty solve their . problen^^,> and" dem^strating their improved 

* performance; COUI4' go a long way towards cilicourap.ing increased use of 

• iQfoKfta^tlon Resources. • 

" k. - ' f 

' ' . • " 

A basic concept exemplified by these projects is that college - 
faculty, -subject opeeialists, provide t\m audience foi:, the education 
effort. . In this way, they .function as intermediaries between the information 
supplier or resour^;^- arid the u'i'timate intended beneficiary of the trajliiing 
— the stucfent. One aiivaptage ..f u«dng'this approach is that Vm audxetice 
is provided for the training which already has empathy with end-users ^ in tl^i 

students an-d credibility in their eyes. This puts them in a good > 
paalliou tt) L'xciLQ°intort'::t by convincing the usoV of the value of _ 
informat ion. TliCH credability of the teacher channel and a source ^ 

- of information has already been established. Audiences for user 
education efforts, other .than library staff or information specialists , offer 
the be,';l, potential of effectiveness when the objective of uscr\training 
is to 'improvii general avhirene.ss of the value of information and ' 
a general Iniroductioti to identification of appropriate information ^irces. 



Another advantage of' this approach is that it offers the potent'lal '6t 
providing ingpruction to large, m^mbere of ifsors at low cost. Scarce ^ 



resources of information k-erWces dodlfiiated fo user education can be ^ 
stretched if the audiencel for the training i£. in an effective position ^ 
to train others;. The uHej of facultvy or other such audiejiteea .of fers a 
tauttiplier effect to "j^priead the v/ord;" Care jnust be'talu^n here to choose - 
audiences* not only vHth the potential but also with the ability to pass the 
content absorbed on to others. • - ^ . - 

In addition, the design malies use of already existing channels/ ' 
institutions for dissemination of laaterials and methods developed during*, 
^le training seV.sions. Educators are presumably rewarded for and are ^ 
kncn.;led^eable about channels of d J sGeuiination/f or imsiroved methods and .techniques 
df teaching. In d'esigning efforts v;hlch view i^nprovcd use of information as 
a means to innovative teaching, and in providing materials to support 
t.)ese efforts, educatOTs v/i,ll use "their o\m resources and tlKUie of • 
tnelr Institutions, and professional associations to disseminate these 

products. . * • 

;^ Finally, use of audiences such as educators to train end-users' has more 
chance of. success if there is some opportunity for their trying 'out and 
being successful in their attempts to transfer Information use behavior^ 
User studies have shovni some group^s to ^e more recalcitrant than o.thers. 
Researchers In on th*; job situations, for example, are seldom prepared 
to devote time to studying information handling techniques. 
Some have argued ^that a , start should be made long .before the university 
level,. and that the secondary school is the appropriate place to ' 
begin t-enching information use. In any case, with college, science student s, 
at least the potential e^fists to encourage good information behavior, that is, 



while • information seeking Jiabits are still being fotraed.. 



Two current DSI proj octs • . • ^. 

'A 5-day seminar ./workshoo Infor,mation Tools- for Engineering 

' \, , J. 

Education and Research, v;as conducted at the Unlversit^y of Illinois, in 

' ■ ^ ■ / 

July, 19'?5. The workshop was co-sponsored by |:hc Nat,ional Science 

Foundation and ithe Commiss^ion on Enginee^ng Information of .the Engineers 

Joint Council. The ateendcGO— engineering faculty from 12 utiiversitles 

in the United StatQs and Canada— gained their awareness and appreciation ^ 
• ".,/»• 

• of data base sparching through a sferies of lectures, demonstrations, 
, and honds-on u.se of terminals for jonrlinu searching. , Engineering 

faculty participants wv<i grouped j^nto afternoon discussion sessions 
^ for three worUV.hop days. « Protflemo and topics disc-ussed ^included the 

o - ■ 

following: ' * v 

-How can data bai;i.' search services be effectively -brought into engineering 
education? ■ * , , 



'At what level should it and Cc.n it be introduced? 

-For what type courses will^ data base searching-be effective — theoretical 
courses, appl ideations type courses, individual study programs, etc.? 

-Wliat type of enginpering prf>blcms are most dependent on information 
resourcef; for their solutfon? 

-Is it necessary that basic engineering courses be taught from textbooks 
only? 

-Can new courses.be designed to take advantage of the data base resources 
that are now available?. ' * 

-Wat typo of engineering information and data sources would bq. used 
bl enriin-ers via computer searching if they, were availab3e? ^ \' 

-What are current barriers to using computer-readable information? 

-Wlijjt applications artias can best advantage of data base searchin.n? 

^If ^data base searching. Is desirable for use in engineering courses, how/ 
shou.^d the service be funded? 
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-How can the eng^neuring faculty member involve his department head or 
administration in obtaining funds- for ' information retrieval? 



Workshop output did not Includu t^buroe, preparation and designs- for 
QoursQ-asRignments involving on-line searching. .It did reach the 

^ » - . 

conjienauti that wueh broador uces of on-line Gear-ehing exist than merely 
in conatructlng bibliographier, for dissertations;, than in chemical 
•litcraturuG courjjos; or evun In how-to-use the library courses. 



Reeorrtmondation;; indicated there Is a wide range o£ appropriate courses and 
CGuroe levels in vhieh to introduce infoim-ation use. Engineering design . 
courses, in.terdi;^eiplinary coursoo, and- courses in rapidly changing or new 
fields of interest such as l3iocn!'.int»ering ranHod high. One semester 
project suggested fo/ a senior design course uas to (Jesign'changes necessary* 
to convert a 1965 Model 1100 MG gas6line powered automobile to operation 
from electrical • energy. SrMving thu food shortage, recycling by-products, 
utilizing peanuts, evaluation of trtinsit/systWj , and alternatives: to 
the postal si-rvico were vnterdl-sciplinary courses, suggested as 
particularly good laboratories for (!>;p'erimc.ntation with access to on-lliie 
services. No adv;u.taguo ^.^t^^re 8cen in ■ encouraging -additional 

inform/tion use among studfnls to solve textbook type probleias. 

A final report. from the project is expected in July,1976. 

• Also being planned as a follow-up to th(- workr.hop, is an informal 
"consortium" of the participating cngineutlng departments to experiment 
with rex-.ojm'n.Ied changes -in the engineering claHsropm, exchange materials ■ 
^dovelopedt jointly develyp instruments to measure student response and deal 



with institutional bar^riers. More exact determination of resources required 

' ■ ■ , ". . ■ ■■■ . - 

to establish effective use of InforliRrt^on in engineering edOc'ation is alscJ 

expected. o . 

• ReaultG.froni the workohop^ indicate that progress is- goinc to require 
fcomifiltnient both on the part of faculty aitid 'information spceiallots, J^d 
that part of Initial: of farto ir.unt cokc ■f rom information r.pecialists who 
are gtmerally r.oro aware of and intorcoted in solYinG those problems. 
In thifi reaearch, an atteir.pi was wade- to ldontl|;^.;/n8titutions where 
information [5l»eciaU(;ty and f Acuity could get together to develop the new 
anprpaeh. Only with additional expci^ences of this sort will we be able 
to laL-'aouro the appropriate co.utribut ionfiVof^faeulty and - ^ 
the inforsiiijoa lujppprt .toasn. Finally, efforts ouch as workshops which 
laot only a fi w day;; need to be . Mippjeiuented with tucchanisras through „ 
>,hlch the initial group ami keep In tou^ch, dJscuss ongoing 

problemn and exchange successor. 

^^thor DSI project currently -in progress develops a short-course^ ^ 
Use of Gomputer-I',a;5cd Information Resources in Science Teaching, offered 
during 1975-76 on the NF.F-MAS Chautauqua Short Course Circuit for 
college teachers. Advantages of this short-course circuit include the 
Vise of already oxistii-c access to college teachers with positive attitudes 
towards educational Innovation and support from their institutions for 
chaiij;GS in teaching wethods. .The primary objective of the program is 
to inf^e av/ailablu to colleii- teachers ol science as quickly as possible 
new knowledge about topics of current interest in such a w^y that uiateriaL 
will be directly us(Uul in curreik educational progranis. ClcViifly, these 
objectives are in line with any infori«at/xon industry suppG#ied..cCfa:rt to . 
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impact on science, education. The format of the program is also appropriate 

*^ ■ « ■ • 

for teaching use of' information services. The term "short course" is 
a mianomer; since thgt work extends aver a period of approximately three 
months. Each class- moet^, for- a two day session in the Fall. In. additional . 
to the instructional materials provided, plans are made for participants to 

a. 

work on projects related to the course durine^the next three months. In 
( the Spring, each cVa^^s r.icets for a second tv/o-day session when additional 
Instructional materials - provided, and the results of the interim pro jectvS 

are eKchanmi and diiicur.sed. In addition, use 'of art existing circuit 

• I ^ 
allov;s use o^f the publieiLy and selection mechani-sms of participants. 

SlKty--f ive faculty prirticlpated in tha course at the four "Central . 

CireulL" locatJon.'i: Madirson, Ui.seounln; Kansas City, Missouri; Baton • 

Uour.i'. LouirJ ma; and Ojiford , Ohio. Thc^ course and participant reaction 

to it ah wfll ;i!;'thc' iffipac'tfi of their interim projectfi. was monitorect and 

evaluated by an indepondunt eorr.ultant. Betli results f-rom the project , 

. and ito evaluation v;ill bo avaUable in a technical report expected in 

July 1976. In addition, a suries of teaching and" student aidr, will also 

be producfd. He;;pont;c to the course by participants and the AAAS was 

enthusiastic and the couri^c, revised- on the basis of this initial experience, 

will be offered durinr, 197&-77 on the "Western Circuit" inclutling Oregon 

Graduate Center for Study and Res\^arc.h; Stanford University; Harvey Mudd 

r 

\ 

College,; and the Uniyersity of Texas at Austin. 

As part of "the preparation for teaching the course, a search was made 
of individuals able to provide case histories of the use of computer 

searchable files in college science courses. Here again, as in thc^ 

) t ' 

Illinois exploratory effort, a -.Vde range of uses for information resources, 

MOchlujiMfAfor delivery, sizes of institutions, and information soxircus 

■ a •■ ■ ■ , I 
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used was indicated. Suggestions ranged w^,dely fjom low-level to ^ < • 

advanced courses; couxise'-substance ranged from the use of searches td locate 
chemical compunds which are specific ' examples of given bonding geometries ^ /V 



to use-*of files to' ^ locate source material for writing research questions. - 
Some included library use- a'ls^ell as use of computer files. Several . 

depended heaVily on information, spec^ist-subject ' discipline cooperation./ j 
Othbrs used data-bases created at the institution as opposed to. coEimercidlly' ^ 
• supplied ones. I-nstitutions varied in size;^ while resources were ^Limited at 

smaller Institrutions, the motivation to develop innovative use of files . , 

' " . .. " f ,.../' ^ ... ■ 

seemed move .impressive. / ' ' " 

' One result seems clear. The cost of comniercial retrieval setvlces ^ 
i^'not; an insurmountable barrier. 'Several participants in the c'hdutauqua 
Circuit -have already, placed the .purchase of retrieval* services 'in their 
y coUeye budgoC« for ncict'ye.ar. Supplier^ have also ihdic;^ted interest in 
providing educ,ational discounts to participants to encourage use. VHiat 
■ seems clcki is that in order tt approach administrators, a good cost estimate 
of the fiids ne.gessary to design or adjust science or engineering coursc/s 
to take advantage of data base searching is required. Fundii^of 
approximately $300/studont/seinester has -been suggested as a first 

approximation ~ basically the same amount as 'is currently 
available for students to utilize c(*puters for calculation pur|os4s^durin8 
a someslver-course at large state universities. 

- These, initial efforts, then, indicate that gaining the sut/port and ' 
Interest 'of' the subject • specialist , in the university, and probably in 
industry, is a good approach to improving and encourag-ing. ii/fosmation,uHO. 
ImprovlV/understandin,- of hiv; information resources advW^^^^ ' 
sciencJ/engij:»eering training and management will contribute to , 

ERIC ^ 10 , 



. efforts to educ^ite users of- scientific and technical information. | 

i . ' 
^ More research is roqulrod, 

Assuming this stratepy is a viable one for motivating usey^^ind that 
some of the principles explained eairlier are effective;^ some oy the 
reselfrch ifcquir*ed is the follov/ing;^ r ^ - \ '' ^ 

-thi information needa of 'di^f foren/ disciplijjies ; levels of st/udy; styles^^ 

of raanagamont, . ' / ^ . / . ' 

-the motivation necerv^ary to -ma^e user education effectivey This . requires 
knov/ledge of -^preference's iLx types of information storv^ge and retrieval 
and the best techniqties for involving^the userJjifcLnf ormatlon searching and 

3 ^ITe po 



use. ' / 

-the .extent to vIKirh- exisfeflog resources cgn bJ^Mfl and new ones established 
to^ advance user^ducatio;! efforts, at; xvyllXas Iflle possibilities of - 
coopcKaLive effomj, \ / 



-the v;ays in whichledueatlon in librariani^hip .should be adapted to play a . 
^ Vole in sciehcl education ^ma^'mna^einent . ' 

-the uOrli^aTD)^^ nu<^7 techniques in dnstruotion and the unders^tanding 
of' the itapaqt o^^iev; directions in science cduc^t-ion. 

' the effects of^ thO atti tudeii of -teachers and- mana^^ers to the value of - , 
InforruatTon on Ihe attitudes, of students and researchers. . • - - 

-the requii-ed ' sequences of training from primary education through on^the- 
•job tralnijVg, - * ' ' , 

-the role of libraries and information cehtcrn 'in the educatlo\i of the 

user, ' ' ' ^ ' * ■ . / * " , 0 " - 

' . 7 , ' ''. • 

Some ^ictivities wKich could be undertaken immediately include: 

-pilot cooperative ventures between 'infomation specialists and faculty. 

-promotion by bibrarias^in universities and in industry of outreach services 
which encoura^;e links with faculty and research managers. 

-the publicatio^i ov e:!araples of succef sful examples ol* how to use inforraation 
services to iri^rove science education auu^ research. • • 

-the creation oi a fornvil or informal r,reup inlei-e.;ted in this area, best 
based on an erJsL invf^ssoci^ntion or combination of associations. 

-conduct of a t ravel linr/ work-.hop .similar to the Chautauqua in a specific . 
discipline. * - * • ^ » 
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• ' ' ' . 

Finklly* sorae caution > expecting quick or easy success' is in oirdar. • 
. first, institutional change rather thon reorientation of ixidividiial users' 

beliefs and attitudes must be the objective of user education efferts. / ' 

' . These efforts' require a new sort of justification for support and ^ 
. ' appreciation of Wstiucnt in information-, resources, the contribution ^of ' . 

■ r • '.. . 

' the .information resource) ^ * • ' 

inust J)e viewed ac a part of^the resources allocated , 
to learning or teachl.nB- "Support for the library" must be rcplaced'by 
' some quantified costr, for reaourccs related to teaching specific disciplines 
or even coursGO. If this approach is to be successful and beneficial to 

' * ■ . * 

the Information Gor-jmuilty, some of the currently existing competitive 
claims ^ fundio submitted in Inolatxon by teaching depart^.ents and 
information services within inotitutJons mist be resolvc(l., ^ • < 

\ Secondly, the expect=ed outcome of investment in user education by „ 

fWppliors-, Ubraries and information centers must bo viewed realistically. . 
'changes in attitudes, values , skJ Us arc necessary to inert ascd use of^ mid 
investment in services, but in most .cases hot sufficient, at least in 
the short-run. EvaLyatinf^ the success of i^er education efforts with ^ 
marketing criteria such as "increased fj^les' encourages false expectations and 
• underefitimation of the realisation of the goals of t4ie training program. ' ^ 
Lastly, and most inportauL , user education nust involve realistic 
feedback uieehanisms ' as well as ' • . coirMttmcnt on the ' 

part of the inforfT|^i©n eormu.nity to respond to user , . reqliirements." 
User oduciion initiatives, on the par,!;-. of NSF, as veil as others, arc ■ ; ^ 
■ going, if successful, to creatt exppctiitlons that services will solve 
users' problem!'., meet their needs, improve their productivity, ; ^ 

■redi?t-e their hn^er=tmehts of -time and effcfrt. Unless- services exist or 



can be developed* that^ .are effective inWeting the upgraded! demands b£ ) 
trairiedi' '' knowledgeable users, . the credabjLlity' of the information ' 
community , the willingness of users to pay /or )^ervices% and the development of 
kew institutional arrangements \ ;\ able to utilize • • _ 

currently- existing inf6niiation resources, will -decline. 
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